Fig
. S1: Absorbance, fine structure enhancement and second derivative spectra of the amide I' and Asy-COO -spectral regions. . Absorbance, fine structure-enhanced absorbance, and second-derivative FTIR spectra of (A) nonoxidized and (B) oxidized calmodulin (10 mg/mL in D 2 O buffer) for the Amide I' and Asy-COO -regions. The original (buffer-subtracted) absorbance spectra are shown in red, overlaid with the fine structure-enhanced absorbance spectrum in black (generated as described in Experimental Procedures). The second-derivative spectrum, calculated from the original absorbance spectrum and multiplied by a factor of 25, is shown in red above each absorbance trace. Ca 2+ -minus-apo-CaM difference spectrum (red). FSE difference spectrum (black) and FSE error (dotted), generated from the difference spectra (red) as described in experimental procedures. Resulting spectra were multiplied by a factor of 10. Positive peaks reflect structures in the Ca (Nara 1996 ). While we do not make specific band assignments, the observation of multiple bands supports the hypothesis that two populations of Asp residues are involved in Ca 2+ coordination. Other amino acids contributions that may occur in this region include His, Pro, Asn and symmetric and asymmetric in-plane bending modes for CH 3 (Barth & Zscherp) . In the amide III region we also see shifts in α-helix absorbance (~1330 to 1300 cm -1 ) (2-4), which correlate with hydration effects observed in the amide I' region (Fig 3B) . Figure S4 . Oxidative modifications of CaM in the Sy-COO -and amide III spectral regions observed in H 2 O. (A) CaM ox -minus-CaM difference spectrum of Ca 2+ -CaM (solid line) and error (dotted line); (B) fine-structure enhancement of (A); (C) CaM oxminus-CaM difference spectrum of apo-CaM (solid line) and error (dotted line); (D) finestructure enhancement of (C). In all traces, dotted lines represent error spectra. Finestructure enhancement was performed as described in experimental procedures and results were multiplied by a factor of 25. Conditions are as described in the legend to Figure 2 . Tick marks on the y-axis represent Δ0.05 absorbance units.
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In Ca 2+ -CaM multiple oxidation-induced shifts are observed in sy-COO -region between 1468 and 1342 cm -1 that are consistent with Ca 2+ coordinated Asp and Glu residues (1, 5) . Other amino acids contributions that may occur in this region include His, Pro, Asn and symmetric and asymmetric in-plane bending modes for CH 3 (1) . In the amide III region we see a further downshift of α-helix at 1309(-)/1302(+) cm -1 that correlates with shifts observed in the amide I' region (Fig 4B) . may be contributions from Asp residues involved in interactions between the N terminal tail and the central helix (6) or His, Pro and Asn that occur in CaM. The amide III region also suggests a shift in helicals structure in the region below 1350 cm -1 (2).
